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mxmi] mm&*:irrtt®3.u>; bubs.*? 

a) &m> 

b) %ixmm&mmm, 

T. 

c2) ^±S^M-r*>i:^t8g3ffi:^i^^jESt), fiSrlB 

i oPA±<D-mmw.M33£it i t3j«±wH2««;ise^r 

c3) i^^±»-gJB«Sgi3J;^i-3«±oHl:^ 
M£*>-rz> i sm:©ns!^t8im©5*i© i o«±© 

d) Sfl2«l6£&x.. 9fjfBEffi^©g{Si^;^-CD= 

mi. r>&^ U^Mztm-T^ C t «4$&£^SW«x b 

2 ] p«!Wt»M«*iVmfa^«««^ l 

Aoifffi p SW«$m©S4£Ha8«J8tt8WB n 
imoflHEEMltttt «fc 0 l^HcttBT 6 c t « 

[»**4 1 p£*M*miiMnB^tm&*irg 1 
» 2 J9-«rt ic^st 5 r t mm ttzw&m 1 k« 

©#$x lx?ho)W5*y-fe>f- Sfrf. 

[gs*is 5 1 M&a.t®p mimm. msmeitm 

ttmiB»Jt«»«>8fl:ji5cStt J; 0 >c £ V> C £ £4*« t 
■T<&fiS*]SriE«©^»xU^ hnjl/5^s/-fe>hsS 
7-. 

[»#JK6] lft6Ut©pS!:flr8Mm. li£l±©n 
£!W«tm, *5«fctfta8B383fctm«. -tn-etlfflfflco® 
©ft^lcBdftSft. *>^JfI83«3t«»s^^r%Jgi4flt( 
SB P SfSWt^ttS 18 i Mff2 n * 

jb t omzfcm-rz z.tzft»t?zm*m 1 tB«©*r 
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mb&#. £&ttps*s*a#. **nttcn6©s 
c 1 ~ 6 ©^-rn#- 

^©^tcffigtro^flSii^ ho;j/5^j/-t> 
[S!£3i8] t512p§3W^fttt$±S&]PH:*->© 

1 ~ 6 ©l^-f nfr--3©£fCgB«©#t8ll^ h D 

tr znim. 1 ~8 ©^-rti*»— p©?inE«©fitix 

[tt^JR 1 0 ] IMSft±gte0M >©g3ft7ii, * 

t-rsgf 1 ~ 9 ©^-r n^-o©«fcfE 

«©*tBX^ND^5* S ;'fe>b3R7-. 

A'V-;W "PSD, ilT8B*±!8^)S'f*>©«ft:|Ja- 

«*J*»tt2- <4-fcf7xXiJ;W -5- (tert. 7?- 
)V7x-)V) -1, 3, 4 7 y-Jl- (PB 

d) -r*scts»afr<b»*JBiafctt3iE*©^ 
30 7^tfx^A (iii)-v-tft:'j^;i— hij^>7x- 

h (Tb(benz)» bipy 2 ) "C^O. WfBnS^t»^« 
2, 5-/71^-1, 3, 4—t**)-i>7V->V-T? 
h Z C i trz^im. 1 6 8B«©#t«I W 

C%^©»ffl*SJ^] 
[0 0 0 1] 

«*«S*&tt»1iWHKS««B*J:r)tTva*«BK: 

•5fe©T»S. 
[0 0 0 2] 

InP. GaAs, GaAlAs, GaP. SfcteGaN ©<k 
50 *&£:frr*. ^»)5:Wfc*V»Ttt, ^-f**^S:3!« 
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[0 0 0 3] £©pffi» U njSJB£ 

•gfl:, Statin ?@<g«;^ *r>IEfLBpa!««*6p 

•6. tt»tt©fitt<£# Lfc¥#<tt3,ktf*© K-/t> h- 

[0 0 0 4] »w#s^«*»^r*<. 

*4T*2>Syfc(ltiminescent radiation) iHlCBBTsefSS 

[00053 ^r«tr»A»6»ritanfc»jtB**-r*x 

ftigufcrj, ^<t3^©^-cw«eti*nTv»5. fijjss. 
COA^&xH/hDM^^t^h *-7-tt/SJgtftJ&B 

©<t5^Sf^»»^©jiffl^|gC?3:5Ci:T**„ * 
»»»*^«Jffi*nTl>5563tltt> Sffl©l£H¥gT? 

[o o o e] s «cM^©fett. 3»t«»«ww 
ffi«»chitor. s^.5^tm^. unreal* 

[0 0 0 7] *4^rotm&»±«&M0tta&Mfl; 

S. 1^ hDJU5^7-tr>h^7»*H#ff : aiS (u 
S-A) 315, 1 2 8, 5 8 7^6»6*1T*D, £ 
©*-74MMI»**U ttlHait (a) wrttX&Sil 

r*s«. (b> pjs^&siSf^^im (c) u 
a**aar*pii«, <<i) yy^-^mm^mm 

****r*«3eJB. *<fctf (e) l2tf»A«. 
[0 0 0 8] C©*6fclii(IEpffl»iUT*lM;&tt 

[0 0 0 93 hM©xU2? hD^S*!/-fe>h*7cJ; 

«* ©»^»©-*«***jce»sn* izTgtefroit 

«SCt*«T*SJ:^K«:l9 ( TNatarej 35 3 6 50 



#Bfl¥8-3 19 4 8 2 

Sg6 2 8H) . fl-g?S7-2&#£4. 2%*T±#*-ti--5 
Zt&HZH ( rj. Appl. Phys.J 72, 1957 (1992)) 

[0 0 10] *&, tS«SfffiflLfc8»CIUi/ h 

r> *w©!«s*3<ta;#i!t»ft»^©jt«)K. ii/? h 
u)i$*v±>bm : ?iztt-rz&&mv!£*v. z.q>%h 

[0 0 113 

«x h a)V 5 * >y -fe > t-*T^ fift-f -5 £ t \Z $> 
Z>. 

[00 123 

[||«**KW*fc»©#»] *Jfflfe*MTlt JIM 
jfi^-f^axu* hD;i/5^ y -t>r-*7-fc*^ 
T. 

a) msm, 

c) im&i±.e>mm&*-7hx)s2 ha-y^sr^ 

T. 

c 1) i-3£l±©~MWi*±tfl"3a±(0=M« 

iss^f s i a«±©ps/*r«m 

c 2) #±«^»f *>fr»MEtt*i*Si*D. s&ga 

i ^e;j:©-a««ffii5<fct; i -3eu©=®H#j§«:;»r 

c 3) 1 ofiU©-fi®Klfrfc<ktM tJBUWHSJHtt 

»ft#-r6iaa±©ns#fWJ»o5 , &©i oK±o 

d) 82«fl«JlX.. StHEE&7-©gffix*^#-©= 
IfJJittffitt. Mf2nfH#&#mUtfiifi&pM#»W** 
(D'Pts. < t «>-^©»fiX^;^-©=Sg!«J6«t 0 ffi 

ffi J; 0 SSV> i^;Kc&ffiT * £ £ S#«fT *««x u 

£ hD;t-5^-yfe>h*7 i »C«fcoT. ±)i©B&<j£5ififc 
f*. 

[0 0 13] *X91tt. «*fcErli©ffllii£e!>Rfc:£ 
[0 0 14] 8£dT. *»?9©xl^f hn;V5*'>-t> 

[ooi53 *»wc*sv»-ce. ps^r«tt^*«tt;w 
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[0 0 16] pi!»#fe<fcI^OffiJ#»x*JP*-tt 

too 1 7] asc. pffl^«»Wi»iB+c^*s 

[ooi8] *&. pmGmmmft&mntmz 
ssisj-iPrttcfrftu nM%®ttmmm%mmt 

[ooi 9] ±^o^©t>©tt. 3r**m©=s:»R 

J8©x*;l^-l^;u£K«<?LV>&HK*5V>T, 

SSfc. ;Lftlc,fcoTJS8}j§&;l::*stt5tl 2> 
»©&#ftffiaa£tta*jiJ5K;*ft*. 
[0 0 2 0] ®jg-rso*t«rC^S-C»5*«W©^«l 
ha)l>s.*yb>hm : ?<D l«fcfeV>Ttt IS 

£u©p$w««m. maionsmwfi. «i» 

[0 0 2 1] *3MIfc*V*Ttt, laKJiOpSWtttt 
[0 0 2 2] CfflWfc*^Ttt, 3ji©l8ggftJI£8iJ(@ 

[0023] m&pmtmwz. ftTtttY-fznx 

®>t-?ZZ.tft-C%%. 40 
[0 0 2 4] *&Wo¥r\ZPf£L\,m\zis^T\*> g^gB 

p ®mwM®\£%±m<km -i*> mmi&f \z «t ? t 

*jS$tiTV»S. COMl:*V>Ttt, IH^tfH©®?? 
+i"J-\'©S«l-&ttiEffi : f-©i6<'±T*S-S-*. COB 
fc«ftx*;M £ -gjit::«fc-3T. ^$©-B©*8A^it 

[0 0 2 5] MftnM%®tmte. ftTW-^ZtlT 

a. «Fir. #?-#K-:/£ftT^s*ri®fiSft, pit 50 
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[0 0 2 6] «Wa#±a*JH-Y*>©Effi : ? 

-es©^*«ttm^?ifeS:4i;apjsgtt©^TffinT 

[0 0 2 7] *SK«)t«Il'?hDil'5^yt>h* 

(ix-nfc^A (III)-7x^->hn>J>-hU-'ry 
•Y^h'J7^D-7-fe^7-feh*-hT*0. SfFfB 
nM«8H2- (4-lf7xXU;W -5- (ter 
t. ^7iZW -1, 3, i-t^ : J7'J-)V 
(PBD) ■?*•£>. 

[0 0 2 8] «©ffS«fc*V»T»i. MGp£*tt*m 
tttf'J M-\Z=.fr}»],iVS-M «B$±8 
* > ©»»ttT-;n;x -j? A (I II ) - V— t* t? > J y 
)V- hM>'/l-h (Tbttenz). blpy 2 ) Tfi&O, W 

Bans^raw(±2, 5-^1^-1, 3, 4-^- 

+■9-^77-^ (PPD) T$>*. 
[0 0 2 9] 

5§i!&sfsji2. imskh<D®m&*7bxis? hDx 

83 2, *«ktfnS#«#83 3rt>S&S»a>&ft33 

[0 0 3 0] fPS&«t»fc2iB©BEKi6iiS«)EE=£fiIlq-r 
-5. 3§lft@ttIESft (7/-H) T?*0, ?&2«ffitt 
(*y-K) T*5. ^•^hxUi'hn- 

©®*At;pi!r&*3-&« : fe«tttrs3 3©ii tv^ 

BiJ<B©2[B©JBlc£^TflM£Sft*. c©#&fc»J, 0 
2 tcjjH" ■£ ri\zp 3 l . hZWtmi CaVfiSK: 
niJ®3 3, &-5V>li03lc^TJ;'5fcpi!®3 l*i 

[0 0 3 1 ] 04 txR-r*fSW©<l&©WtC*V»TB. 3 

3<i©si](i©itt>fcEB$nTna. ^ne>©s®^?> 

*fcS«14:U-rffffli-S. S«l©±C7y-F2S: 
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5. pfflg©5fcfcn§!/|£iB!W , '5 
riv *«W*pi!*m£nI!*mfc&H»»CLfclI£R 

S>©®©J?2til 0~1 0 OnmttS. rtV-rM* 
fetor. *rf8il^ hn;i/3*yfe>MR 

[0 0 3 2] #233147/- F^SpSJB+fciEJltfa 

MBS-fbfJ. *fc(i«^tc^f-5tt*Mft (wo r k f JO 
unction) ©*3U**tt#«a&#T«*. * 
©Wli. -f K-T^nT^SKfcffl (T I 

o) . ^*&tt#u7='j>©m>jeajifSJiT?*4. 

[0 0 3 3] »WH-^ShTW4Wil6#. K14 

urteffl-rsct^T-ss. d©,fc^aa^*fctt* 

fi=a^«Jil«toffi^i^^;ncsb5 : t i r >t 
, 1 ot/fLT, ' ap§!as«i4*rtsa&#©&&Ha a? 

JStKSBr*!), Ti <• \Z%r±m&mf$#<0&®. : ?V>Mt1& 

tt. »2 3 0 0 Ocr'COTi ' S^rtS^U (N-tf- 
^TJ^AV-JW r&3. 

[0 0 3 4] ft*. £«S£#tt. «»KgE*J:tf«? 

£1 v»t*»»»* & t b r&tt £ nr 

©±#3T-;fc-5^STfc5. i6¥fcSoT, F 

otzt t -72nT^z#mn&#t\sx\z. mux, n 

[0 0 3 5] «fiOTfflS©H-^SnTV>***a-&(t: 
IS, WAff. P. M. Borsenberger&cfctfD. S. Weiss 

rOrganic Photoreceptors for Imaging Systems] , Ma 
reel Dekker > New York(1993)l;:jrei{l-r^£J;'5&. 

^tn^-s^^t^-y^nr^-sa^CMDP) r*-s. 40 
c:tts©a-&fm. TSit^a^-rhUf x^tftc 

#til}S&(solid solution)T»-5. 

[0036] ps^ttttswrsftftTiaaftMDp *m 

-#U*-#*-F©VM.»?7W;:. F-M>r-£L 
Tp3K*&N. N' -i>7i^-N, N' - tfX (3 

-^f^7xz;w -l, i' -tf7x=;u-4, 4' 

-^7 4>(TPD) &-5tSffi®#X$>Z>. *&, #'J (p 
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[0 0 3 7] *%BjTfiBffl-T5rt*tT#-5pS!W«l# 
S#(i. «SAtf. **J24. 500cm- ' ©TV SWTS MJ 7 
x=JI/75X #J24, OOOcn" 1 ©T £Wf"3 MJ b)V 
#-JP73>. ^ir/WlS.OOOcm 'WT i» £WT*r- 
U7x-;i^75>TfcS. j83fcfc©«G#-> 
i'D'Sti'l/X - (CHs ) . -. S&tt- (C 
F: ) -T-fcoX, n#l. 2, 3. 4 £fc«5-C»<5 
^£#-f*4'b£-4&r$ 1 3. nn5©pS!#frttiK)24,0 
0Ocb-'©Ti» &W-f*=JfcB£3rr$. 

[0 0 3 8] *&, ^**tt^r«¥fi^*«trj:a^ 

3&Xtttt*tt*tt*ftfttt. 3, 4, 9. 10-^ Ul/ 
>xh5i7;^^->-h'X-^>X-1'5^/-Jk 2- 

(4-lf7x-'j;W -5 - (tert. -7*?^7i= 
M -1, 3, 4 —t^-WTV-fr (T^JU-PBD 

) , ^O.SOOcn- 1 ©?. 1 £#1~£2- (4-fcf7x 
-ij;W - 5 -7x-J!/- 1 , 3, 4-^U-y7V- 
)V (PBD ) , $23, 500ci-' ©T. 1 £#"r-5 2, 5--^ 

7i=jhi, 3, 4 -:t*-y-i>7y-;w (PPD ) . * 

W 8 - k HD+H; 'J^-TM^A (Alqi) T 
**. 

[0 0 3 9] 8-fc MJ*->*/"J >-7^5->>A 
(Alqj) ^H-ysnxV^^U^^/^^U W-F 
£. nS^T^r ! -7'$nT^«.W«a^ttTffl^ 

[0 0 4 0] *56l8Tffl^-&Ci:**T?#*»Wr-'-7 r 
SnTWSffi©#«a^tt, 2- (4-K7 

izU;W - 5- (tert. -7f^7xZJW -1, 
3. 4-*+-tt^7'/-;V (7?;U-PBD ) (T> ^2 

0. 500CB-') *±tK2. 5-^71-^-1, 3, 4- 
^-*1t^7V-;U (PPD) (T, *r23, 400cm- 1 ) 
titlrWrV-J^ *fctt3, 4, 5-7x = ^- 

1, 2, 4 - bV7V-A'*S&Zf3 - (4 1 -t-79- 
JU7x-;W -4-7x^-5- (4"-lf7i^ 
;U) -1, 2, 4- M-J7V-;U©J:5)5:hU7y-^ 
;&<r*-e>^£ftTV>*VHJ?X£UT©#'J 

V— K (pmma) , ^'J^^n-;h Sfcli. 

[0 0 4 1 ] nHc^rws&ffl^s^. -r&fe-fe. p 
?«:fc,fctfn$#8ia##£fc^ft#a<#a©^stji'*' 

mx\i, vM®nifiY-'?iircx^z>w,G#%>&u 
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h^ffl^-PBDt, HJ 7x^75 >, HJ7 
10 0 4 2] ffiSStfttmtt. «lt 

*drr**«Btt : f t#±«4«t© i s«±©&jb 

[0 0 4 3] ft±m&mU->tLXtt. E 
u»\ Bu J \ Tb»\ Ta'\ Dy'*, Sm s * ^fc«Pr 3t £fflV> 

0. 7\>l/E*A8#©*£Ktt»T?a>K £5iC7U7 
1$fcaS»:ffl*a-«W«:ffl^S;SE[Li ]. [L>]. T*to 

^n*#±?i«flcT*4. ^©iCtc&nT, SEtt3Hro a? 
£-*-£©-?, niio, l. 2, 3*fc(i4ro®«-tsr 

£#T#. Li *5<fctXL 2 2-fi©gfc*Ett : y--C» 
S. Eu J -tC:2^T©ftJ£-f -SiCtt Eu[Li]i[L>], ~V$> 

[0 0 4 4] 0 -Wb*- hRiC(0H)CHCOR 2 tt, E<£ 
7-Li & ^fier*©KWirabTV>5. #SRi*.J:tfRi« JO 

f 3 c T-y-f^ c^HiS-. y^y-f^HaO -. t- 

7»:fc J;^-7Jl/tO -n-^D tr;KiFt - ttz 

$-~s>r b*- hA+-^7;l/^n-7-fe9 1 ;i'7-fe b*- 

B—7^h*-h2. 2, 6, 6, -f-b 
7>**JU-3, 5-^7*^>^*>(thd) ##&n*. 
[0 0 4 5] R-.^x/'f R.OTj 8gT 

»-5»-&lctt, b 7 tV -01-77/1^ n-7-fe 

?-;ur-th*— h(tifa)*«#5ns. RijW77y-f;ws 40 

7 7 > -f ju h u 7;^n - 7-fe?;i'7-fe h*- K (f t fa) 
a^en*. r=au -y^gg-e&o. R J .^vt-7;i' 
^-D-n-7^;v^s-e&6«'&fc«, /3--7^h> 

7, 7--7*5MI/-l, 1, 1, 2, 2. 3, 3-A.7 
^7J^n-4, 6 -*?*>-7:t>(F0D) *t#Stl 
5. E&^£LTffiSfc<fi©/3-x"!rh>«:3- (K'J 
7Mn^Wkh'D^3 1 U>') - 1 - jj>7)W 

[0 0 4 6] #Ktf»fc#±Si©*l'-h«5tftt»<m 50 
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Efi^Li *ru EfcTL-. mm trails* 

•Cfc*. Ete^L 2 tt4>tt©Efl:TF-tr»oT, c©E& 

43,1:^-77 x-;V-^;i/**->K. 7)V*)V-. 7 
)l?*JV7x=.)V-, *i^7irjl/-7iX &6>tffc 
7)1*^-. 7fr*r)l>7x-n>-. &£Zf7x-JV-X 
X7i-hSffiV^Ct»5T?4. iliSfc^&E&T 

2, 2' -fkT'J-7X 2, 2'. 6, 2* — 
tf'J-^X 1, 10-7x?->hDU>:}5«fctfN, N, 
N' , N' -T- h5^?;Vx?U> -775>:fc<ktf-e- 

[0047] ±&%±m&m#<»mm-t 2 0 * * 

«ift^*5fcl/T. *«1£*Mt£fl«Dflti£ttfcil$* 

*t£fca*i$£^*^fl£T*sA> e& 

#>#>SE&?«. mX\l. v7x-^75>-2-*Jl/ 
#>BSftlii'7i-Jk7S>-2, 2' --7#;U#> 
K© i 3 !i5?7x=^7 5 >H1t\t b 'J 7x^7 5. > 
©*;U*>K. /ie.mc7x±>hnij>(phen) 1 ftf 

^t©®«ipS!«^-rfcS. 
[0 0 4 8] /hSV^ft*B8»*^ri-**JSiJt*7-H!*l 

[0049] %±m&mmmi. *n&mm%-tzc 

ttKRtt*«'&ttt. *51©i$^*fc«igJStJg-&(fe^T 
.l:»© 2 ■3©«#fe«»bT*-©«W6KS#dtt- 
•5. 

[0050] A7jm7j^^«-r5^©-sa*f^ 

*^WC**t-5«J:5&±i£©tfff©»^-a-*ffl^ 

«ctfc±D3i*an*. c:©^ifttt. ffiiggtt^p-i©© 

[0 0 5 1] IE?Lt«7-i©SiKi-&tt, pS*Siin 

-5. ft'iB^©iBfcfi:ttisnsx*;^E,.. e*3CTS 



11 

ZtlZ : 

E,,, =I-P* -A-P- *=fI-A-2P 

p. 4sj:t/p. b> -en-en* mn&zxfmj-nftmx 
*;w*-t, cnsBa&^L^tBft-rct^-ri* 

[0 0 5 2] }r«#?-©®)jgx* 
*e>ns. a«. enswttt&tcttv «ffii^^;nc@jB 

. #5**1. *a**MWtffc*V>TttTi »S> £9 
[0 0 5 3] cns©KiiB«®ttiH*ffl#?'£Effil/T 

cn s ©siftiafittiiBiajET- tuf «n*. ^rsnsin 
nr&zmsizte. -Am&is^ifi^u ens©® 

iB?-**8£-r*. Si KiW3i:tfTi l/^Jl/©M^ 

•5. 

[0 0 5 4] %%&WHZ£&XU9ha)HZ*y-t>h 
S#$-tt-51SlZ©*£i;5. HSJSl"^Ti A»6Sis 

ttffi^©»sfa£««±3n-o>«. ci©a*K:«fco. 
it^sn, cntiD5»x*;^-^i!tfflsn5. t 

>3K©^S8f:*J^TSSESnsic-r€ffev». 

[0 0 5 5] $t%.mmz&z#miw \z-mmwm<o?>- 

Sfi|fflLTi3D. «Et>TS»*^fiK S5£fc]©W8tLED "P 

». mffi©*#tscaA^nfciEE*<kt;s-f-tt, psj 

g«LT, «ffi**'J7*t??«£-r5. -aWKSB*3«fc 

tt> £©,fc3fcLTl : 3 ©^©-S^afi^fe.ttX 
HS^g;jgT-^i;> ^^n&CJ&fi^Btm** 

B-£©x*;i^-*s«J:ttatf>£, fix^A^-t^^ 
©ffinx p 0 V a .^s > h X5 •> ^T-C-S-A.*. 



(7) #BR¥8-3 1 9 4 8 2 

-*3B3Kfc»#-r * C i ft < £5 . 
[0 0 5 6] t&t&tt«S0C©.fc3»XU£ hD^s*-fc 
> hJK^O^SMSB, ftA$nt«^+^Uirt©?l«e 

[0 0 5 7] ft-at, ft*gM:<fc-5Xl^hDA<S* 
•fe y Y 5g7 ©«-&©#&© ffi^it \z & Z>£M mt 4> e i = 
«... 0.25*, w TSfcSn*. S*©fl»ft0. 25B-.fi 

if «®6-?©£jd^£*fcLfc%©T*s. 

[0 0 5 8] «f-3l, fttfi6*£U»fi?®tt*tt*S*t 

d ©^s§^©aa&w±fStt25%fcft-5. $e*ft^©LE 

[0 0 5 9] UA>U *3893K*5^Ttt. Hfi^SieT- 
[0 0 6 0] C©fc*{c ( ni!XttpS©*t»^S^X 

m<D*m&Mttft*$ttxv'>7 h wits. *x-t> btt® 
(mm \zm%.£t>n5. #±m&mi 

ffll"<;Mi, #«ffi&7-©-fi«tf88&tfHBSit«i8<J: 

*)TJs\zmnxmiVT\iz<D-T*, mmztemtztat 
&.%fi<D&fTi>mz.zct\±8>r)8ttK. rne>©*± 

s-f * >©&ffi i/^;^©x*;^-©^ff n 

-5. 

jo [o o 6 1] z.<Dimmziif®2tiitx*)v#-&n 
^tc^-a-s. i©*#B, s*©«isf©=a«^^s 
?w w 5 «^©ffi*-&t>-a-©s^K t r> xwms. © 

•5. 

[0 0 6 2] * J FtiF.?Lfc©?ltt^K:±oTfi»6na 
HS«WSSB. E&T©=S«#i&J;i3±2rlcft®UT 

40 7^<DX*)V¥-<D&ftfit^*]mzt£5frt,T'$>5. C 

KTZZttfr-g. «a)^tf> Eu (ttfa) , phen&tfT 
b (benz) 3 bipy 2 ©«-&lrB*57 0 
[0 0 6 3] *f6Wlc45^*»W©»^to-&CJ:oT^ 

5ns±s*$B, ^stT?a-rz:t^-e#5 : 

4>t \ — 4>f t 0. 2 Sniiiiiinii + ijiii< 0. 7 5 

riilctiplciTt 

so l^aw^tt-a^ae^sw^tcBrr-st)©-?* 
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[0 0 6 4] #?£i?!©XV£ h DJPS *-fe> hSWi, 

Alison, *o-^co@©«isf0©iojc®jg$nfczffi 

tt. Hfi«a®T»<k r>ffi^x*;V*-U'<*©=fi« 

tt-SJBSie^c^^TfeiniaTfts. cco/a*(c#A 

•5. 

[0 0 6 5] *5SW<0tHl/i' hD^3*-yfe>h* 
•fSSKS-rSfctt, Pi!®- nSHS&tfxl^hD^S 

* y -fe > h 1 ©$£ Wmm ZMfct 5 £ t 5 s 

* ©f^^fflfS £ £tftT#S. 

[0 0 6 6] 01 : T: » >Ti ■ : =S^®iS?tti 2? 

oT, T; • >T; 1 Tft£. 

02 : t, > <T! • :E.mmmmi : -\$±tVTpmm 

±S&K@#£lt#LT^£&g#ftS. SEoT, d© 
ii&icii, T. ' >T> L Tft£. 
[0 0 6 7] 03:T. » =T> ' : BSmBB^tp 

£©»•&(;:«, T-. ' >Ti 1 St/Ti • 

>t. 1 Tft-s. -a««ss. 3.mmm, xaataw 

ffi©IESfc«®ttl»Sb&ft£&©RJRX'^ 

[0 0 6 8] ^E*»^&35JSW*J:^ttR«»C^v»T 
iK9|-f*. 

®7 0 r pmTlsies-ti-SCtlCckl?. I TO&S#5 
Xg«fc*©®£$£&5gr£ii-;fc : lml ©PVK 
DD^>-t?>tp© 2 %?gj££:UT) ; IralOPBD 40 
(^□□^>-t?>+© 1 %®mtVT) : 0. 1ml© 
Eu (ttfa) 3 phen (2 n tn^>-tf 1 %®WLt L 
T) . JS©»i*W:*U 0 0nmT«o&. * 

JS£ 2 0 nm©#JW->9A€ffi£l O^S'JA- 
;HC*J^TSlffiitfflS-a-, *^-Ci9$2 0 0 nmro7Jl/ 
5=fAT8aifc. SiSWiEffi* I TOfc»«U & 

to o 6 93 mmm2 so 
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®7 0 r pm-efsHgStfSCtfCkO. I TO&«#7 
XSfilC*©fi#«£*«S-a-fc : lml ©PVK (? 
Dd^>if>4 J ©2^®*$tUT) ; ImlOPBD 
(^nn'<>-t?>«f>©l xmWLLLX) ; 0. 1ml© 
Tb (benz)sbipyj (y^W^TS H4 1 © 1 
tLT) . 8*§&fc, Jf©J9$te*9l 0 0 nmTft-3 
ft. #3 2 Onm©*;^^®^] O 'S 

! J /t-;wfc*tiraffi*as-ii-. *^-ej|t£ 2 0 0 nm 

OTA^r^ATSaifc. «8S©iEGB£ I TOKlfttt 

^S^yir^AU 4 VRJbWfiJECfc^TSn, ZtX 

[0 0 7 0] 3US093 
i»l 0" 5 = UA-JUCfc^T. I TOfe«# i 77.S«Lb 
IC. /p£*0$jrc&ffi*$8£-B7i : TPDS5 Onm 
©Jg©J522:T, IE1lCDmfct\sT ; Eu (ttfa).pheD 
€»Jt»»tUT ; A 1 q, £«?•©»#£ bT ; 2 0 
nm©;*j;i/;"j7Afc.fctf2 0 OnraOTH-^A^S 
ffitLT. «Si©IEffi£: I TOlCfclKb. fct8**;P-> 
^AESEJSbfc»^lC. W-&I^S©;U5*vfc>:**« 

[0 0 7 1 3 f&6S0H 
»1 0- 6 S'J/f-;KC*3^T. I TO«a^77.S«-h 
tc. HS^Wllff-PaffiltWS-a-fc : TPD£5 Onm 
©H©J?5£-e. IE?l©*#tbT : Eu (ttfa)iphen 
tPBDt? 1 : 2 5©itT?)g"&b;£fe©£5 0 nm© 
^©JPS£T, %ytttnt[sX ; Al q 3 5:3 5 nm© 
!©#$£-?. «T©jlS#:i:UT: 2 0nm©Me") 
£:fc.J;tf2 0 0 nm©7JP3X^A«:®fiitL.T. Hifg 
©£&£ 1 TO!:ffi«EL> affiSA^v'^AtSaLfc 
W2>^m&<D)VS*y-t>?,W7 VSl±.<DMf£ 
K*t»T5ti, cnii3.-nt:'>A©!!#ft7i'>©*^ 

[0 0 7 23 ^M^5 
*51 0 5 5'J/N*-;HC*5V^T. I TO«a^5X^«± 
fc, l^©(H#-e^ffllti«$-a:fc : TPDS5 Onm 
©@©)¥^tT. i£?L©^t UT ; Eu (ltfa) 8 phen 
5 3 0nmroJS©#££-e, 583ttt»tLT ; A 1 q 3 
«r 3 0 n m©(S©©3 *t?, «T ©3J*i: bT ; 2 0 n 
mtf>#;l-->#A:fc < }:tf2 0 0 nm©7Mz^ASiI 
tLT. €Ji©iEffi«: I TOtC&SSU 
AE^lKLfc«'&t^ BJ-5^#fi©;US^-yfe>X75U 
3 V£Lk©SJ3Ef;:*5lr>TSIfU :niia-a tr^7A©!f# 
tt^'f >©^ 6#to££tvt^fc. 

[0 0 7 33 HJS^6 

^^^©flSif-e^ffiiSSl^-tfc : TPDS5 Onm 
ClSfflfSiT, E?L©^tUT;Eu (ttfa)sphen 
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£5 0 nmK>J@C9J9£3;-r\ Wf-<omW-thX ; 2 0 n 
mO^i^A&itf 2 0 0 nm(T>7 )V5,-*7 
tLT. Si8i©IEffi£I TOIC&ifcU IM$£;ij;i^ 

3 * 7 "fe > X # 7 V EU ©«E ft V> T^n, 



[0 0 7 4] Jt8« 
ft 7 0 r pmTls]IS3ti:£>C £!;:<£ 9. I TOfflttfty 10 
XSSt*eDS^«)S:Jf6#S*fc : lmlOPVK 
nD^>-tr>tfi(0 2%^*St IT) : lmlCDPBD 

(^7DD^>t;>cfc01 %&j££LT) ; 0. 1ml© 
T b (benzhbipy* (Vt^lVfclVkJs. Kty© 1 
SJEtLT) . «*S»tC. ^©i?S(iftl 0 OnmTfc-3 
£. iP3 2 0 nm(DAJl'-> l )AiiS 1 0' 5 5 

»J/1-;HC*^ra«««S*. *^TJ?2 2 0 Onm 
®7^5='>AT««Ufc. HKWiEaj* I TOKSS«l 

Wfiro^S^-ybVX^l 8 VW±©«ffifc*5^TS i0 



IS 



*$W©W«Xl^ hnjl,S*y*>h&^©|Bl©M 

©»ja.s^-rKM0T?»«. 

[02] 2ffl©*tt*7 r hxW^ hn = .y^JB*WT5 
*5fiW© ; ff«xi/d/ h n;V3*s>-fe> ^^©312 ©W 

©*ifi&^-rra0T*5. 

[04] 3|OgtttyW'^ hOny^JBfcWtS 
*%W®%mxU9 b n)\<S.*y -fe> h*^©fl!l©fisj© 

OT^©iftE] 

1 SS® (£&) 

2 gift&ittftM (ry-K) 

3 ^hxP^han-y^lS 

4 IS2Sffi (*y-H) 

3 1 pmnmm (m&mmtnm 

3 2 ff±*A*'f it^fctfWEtt^ifrSJS* i 

3 3 nmrnmrn mT&m&tmm 



[01] 



[02] 



[03] 



14] 





2- 

I-. 



33 
H-32 



(72)?§b/?£ ^^U-vt +tXh 

hM^a^fDH 51259 VYfy v 

7- 



(72)56l«# K>*)VviS>if ^y-tfjn* 

^-v^mmm 52076 t? 

D-Jl^x-? 18 
(72)389J£ TJl^X A— tf 

MyiS?B&fUSI 52066 7—^> ^ 
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